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BOUNDARY CONDITION PROGRAM FOR
AERODYNAMIC. LIFTING SURFACE THEORY

Richard T. Medan
Ames Research Center
‘ and
~ K. Susan Ray
Computer Sciences Corporation

ABSTRACT

This document is a description of and users manual for
a USA FORTRAN |V computer  program which ‘determines
boundary conditions for a thin wing 1lifting surface
program. This program, the geometry program, ~and
several other programs are used together in the
analysis of .1ifting, thin wings in steady, subsonic
flow according to a kernel function 11fting surface
theory. The program calculates specific types: of
boundary conditions completely automatically such as
those necessary to determine pitch and roll damping
derivatives. The program also accepts descriptions of
the camber or downwash and twist In the form of tables
and/or coefficlents of equations. The program performs
Iinterpolations so that tables and/or coefficients can
apply at stations selected by the user and not at
statlions dictated by the control point locations. The
program uses information stored on a geometry fille and,
optionally, on an Influence matrix file. The boundary
conditions that it calculates are stored on a boundary
condition file. An equation solving program will read
‘the influence matrix and boundary condition files and
determine the coefficients 1in the expansion for the
11fting pressure distribution,



BOUNDARY CONDITION PROGRAM FOR
AERODYNAMIC LIFTING SURFACE THEORY

Richard T. Medan
Ames Research Center
and
K. Susan Ray
Computer Sciences Corporation

N T

This document is a description of and users manual for
a USA FORTRAN IV computer program which determines
boundary conditions for a thin wing 1ifting surface
program, This program, the geometry program, and
several other programs are used together in the
analysis of 1ifting, thin wings in steady, suhsonic
flow according to a kernel function lifting surface
theory, The program calculates specifle types of
boundary conditions completely automatically such as
those necessary to determine pitch and roll damping
derivatives. The program also accepts descriptlions of
the camber or downwash and twist in the form of tables
and/or coefficients of equations., The program performs
interpolations so that tables and/or coefficients can
apply at stations selected by the user and not at
stations dictated by the control point locations. The
program uses information stored on a geometry file and,
optionally, on an influence matrix file. The boundary
conditions that it calculates are stored on a boundary
condition file. An equation solving program will read
the influence matrix and boundary condition files and
determine the coefficients in the expansion for the
lifting pressure distribution.

Questions concerning either this document or the
computer program or the associated computer programs
should be directed to:

R. T. Medan
Mail Stop 247-1
Ames Research Center

Moffett Field, Ca,, 9LO35



Boundary Condition Program

2.1

2,2

USER'S INSTRUCTIONS
INITIAL SETUP FOR AMES' TSS SYSTEM

For either batch or conversational processing the
followling TSS commands must be given. These commands
are required once and only once for each user ID,
The first three commands create the identification
number file named INFILE, This file contains four
zeroes in binary ferm,

SHARE MEDAN,FSARTM, INIRFELE
CDS MEDAN, IDFILE

DELETE MEDAN

SHARE MEDAN, FSARTM, LSPROG.V1

CONVERSATIONAL USE ON AMES' TSS SYSTEM

All integer data should be entered in a 1615
format, all floating point data in 8F10,0
format, and all logical data In 10L1 format,
See section 8 for an example of a terminal
session,

USER: After logging on enter the following:

AMES USYSLIB
JOBLIBS SYSULIB
JBLB MEDAN

It Isn't necessary to issue DDEFs for anything
except the input data since the program issues

;gem using the subroutines AIMFIL, GEMFII, and
FIL.

USER: CALL BC$

PROG: ENTER BATCH

USER: Enter carriage return for conversational mode.

PROG: ENTER INPUT DEVICE NUMBER

USER: HIit carriage return for terminal Input,.
Otherwise Input starting with (RCS) will be

from a dataset on disk as referenced by the
input device number. This number must be a
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PROG:
USER:

PROG:
USER:

PROG:
USER:

positive Integer from 1  through 99 excluding
4, 5, 6,7, 8, 9, and 11. This dataset must
be named in a DDEF statement or else AMES' TSS
will expect terminal input. |If thls method of
input is used, then the program will not glve
conversational prompts for the data starting
with (BCS),

To termlinate  execution, enter a negative
number,

ENTER ODISK

For terminal output enter carriage return.
For output to a disk file enter a positive
non-zerc number less than 10,  For TSS the
output will be found on the file named
OQUTPUT.BC.NX where X is the numerical value of
on1skK, The program Issues its own DDEF
commands for the output file 50 no control
cards are needed. This output is written on
logical unit 4,

ENTER ID1,1D2
Enter ldentification numbers;“

IDl--1dentification number of the geometry
file, If a negative number is entered, then
the most recent geometry file will be used,
Enter zero to terminate execution.

© ID2--Identification number of AIM file, Enter

a nonzero number only if the control points
have been .changed by the influence matrix
program, If a negative number is entered,
then the most recent AIM file will be used,
Enter zero if no AIM file has been created or
if the control points have not been changed by
the influence matrix program.

ENTER (BCS)/(BCAS)/PRINTA,PRINTR,NSTORE
Enter the array (BCS), carriage return.

Enter the array (BCAS), carriage return.
Enter PRINTA, PRINTB, NSTORE.
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PROG:
USER:

PROG:

Each element of (RCS) and (BCAS) corresponds
to a different downwash condition, A true
value means that the corresponding boundary
condition will be calcutated and, If NSTNRE is
.FALSE., then written on a.file for use in the
equation solving program. Both arrays are
read and acted upon if the wing is symmetric
or unsymmetric. In the 1latter case the
boundary condition will be calculated for the
entire wing, See section 3 for a description
of the types of cases referenced by (RCS) and
(BCAS) and for auxilliary input required for
each element of (BCS) and (BCAS).

PRINTA is a logical variable which should be
set to ,TRUE. if all the downwash modes which
are calculated should also be printed
(regardless of the value of PRINTR), PRINTB
is a logical variable which should be set to
.TRUE. if the 5th-10th symmetric and the
3rd-10th unsymmetric modes which are
calculated should also be printed. NSTORF is
a logical variable which should be set to
.TRUE, if the boundary conditions should be
calculated but not stored,.

ENTER LL (if there is a flap or flaps)
Enter LL;

LL is the number of times that subroutine
FLPDWN will intergrate to find the flap
downwash mode or modes . Suceessive
integrations will use more points than
previous ones up to a maximum of JJMAX, the
max i mum number of integration stations
available from the geometry file. Only the
results for the largest number of integration
points will be retained and written on the
boundary condition file.

The program will ask for auxilitary
information (if any) required for the various
cases referred to by (BCS) and (BLAS). See
section 3 for the auxilliary information
required. After this is done, the program
will 1loop back -to the point in the main



goundary Condition Program

‘2;3

2.4

program at which the Input device number is
requested. The user can run another case at
this point or else enter a negative number to
terminate execution.

AMES' TSS BATCH JO0BS

The batch  mode operates the same  as the
conversational mode with the following exceptlons:
(1) A "T" should be put in column 1 of the first
card, '

(2) The input device number must not be entered
since all Input in this case is assumed to originate

~on unit 5,

(3 ODISK must not be entered since .the program
assumes all output should go onto unit 6, '
() To terminate execution In the batch mode, enter
zero for [ID]l (i.e. a blank card at the end of the
input deck of the final case).

CONVERSION TO OTHER COMPUTERS

‘Remove all calls to GEMFIL, BCFIL, AIMFI1, OREY, and

CVRT and use appropriate control cards, These
subroutines issue DNDEFs and RELEASE commands making
control cards unnecessary on TS5S5. Only the main
program needs to be changed. These, hopefully, are
the only changes that need to be made since
considerable effort was made to program In standard
FORTRAN,
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3.1

3.2

3.3

3.4

3.5

DOWNWASH DISTRIRUTIONS

In the following explanations of the downwash mores,
XSS! and ETA are chordwise and streamwise coordinates,
respectively, normalized by .the effective semi-span
(the semispan after vawing). Any input required |is
prompted for in the conversational mode, If Input is
from the terminal,

BCS(1) uniform mode
ALFA(XSI,ETA)=1,
INPUT REQUIRED: NONE
BCS(2) pitching mode

ALFA(XS) ,ETA)=(XS1/BRAT-XS1CM) /CBARRR where
XSICM=center of mass or other reference position,
XSICM is to be given in the coordinate system fixed

to the wing while XSI is in the wind-centered
coordinate system This mode corresponds to a
non-dimensional pitch rate of 1, The soltution for
this mode gives the wing contribution to the Q
stability derivatlives (in the wind centered
coordinate system). BRAT is the ratio of effective
to actual semispan {(ref, 1),

INPUT REQUIRED: XS1CM

BCS(3) linear, symmetric twist mode
ALFA(XS1,ETA)=ABS(ETA)/BRAT

INPUT REQUIRED: NONE

BCS(4) parabolic, symmetric twist mode
ALFA(XS1,ETA)=(ETA/BRAT)**2

INPUT REQUIRED: NONE

BCS(5) resfdual flap downwash mode.

If there are 2 flaps, then this mode is for  the
symmetric deflection of both. Refer to MNASA TN
D-7251 and to subrout ine FLPDWN for further
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3.6

3.7

3.8

3.10

documentation, The flap downwash modes are the only
ones affected by the Mach number. The value of
BCS(5) and BCAS(3) will be ignored if there is no

flap data avallable from the geometry flile,

BCS(6)-BCS(10)

These are modes for which tables and/or certain types
of coefficients will be read by the program, The
modes are def ined by streamwise distributions
{coefficlents or tables) at spanwise statlions
selected by the user. These modaes are assumed
symmetric only {f the wing is - symmetric, See
subroutine BOUND for further documentation.

INPUT REQUIRED: SEE SECTION &

BCAS(1) anti-symmetric uniform mode (zero at
center).

{INPUT REQUIRED: NONE
BCAS(2) rolling mode (right tip down)

ALFA(XSI ,ETA)Y=ETA/BRAT
This mode corresponds to a non-dimensional roll rate

.of 1.0, The solution for this mode gives the wing

contrlbution to the quasi-static, P stahility
derivatives {in the wind centered coordinate system),

INPUT REQUIRED: NONE
BCAS(3) anti-symmetric residua] flap mode.

If the wing is unsymmétric, there 1Is5 no need to
invoke this mode,

BCAS(4)-BCAS(10)

For a symmetric ptanform these modes are the
anti-symmetric counterpart of those referred to by
BCS(6)-BCS(10). For an unsymmetric wing the
treatment of these modes is. the same as those
corresponding to BCS(6)-BCS(10),

INPUT REQUIRED: SEE SECTION &
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L INPUT FOR SUBROUTINE SLOPES

A1l integer data should be entered in a 1615
and all floating point data in 8F10.0 format,

4,1 The following input items are requested each

format

time

SUBROUTINE SLOPES is called, i.e, for each true value
of BCS{(6)~BCS(10) and BCAS(L)~BCAS{10), See section

8 for examples on the use of subroutine SLOPES,
PROG: ENTER NSPSEC,ITYPES
USER: Enter NSPSEC, ITYPES.

NSPSEC is the number of spanwise sections at

which twist and/or camber data will

supplied by the user.

be

ITYPES is the type of spanwise interpolation,

0 implies straight line interpolation,
$0 Tmpllies that CODIM2 will be used{ref.

PROG: ENTER XK {(only if ITYPES30).

USER: Enter XK.

1).

This Is an Interpolation control constant used
for the spanwise interpolation when ITYPES$#0,
A value of 0, will give linear interpolation
in the end intervals. A value of 1.0 wil}

give parabollc interpolation in the

end

intervals. A value in between will give a

curve in between,
4,2 The data in this section will be requested a total of
NSPSEC times in the order given (i.,e, ETA, TWIST;

ITYPEC; data required for specific value of |ITYPEC;
ETA, TWIST; etc. repeated a total of NSPSFC times).

PROG: ENTER ETA, TWIST

USER: Enter ETA, TWIST,

ETA is the spanwise station at which the twist

and camber data apply. It may exceed
value in order to control the

in

COnIM2
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PROG:
USER:

h.2.1

4,2,2

PROG:
USER:
PROG:

lﬁterpolation near the ends if CODIM2 is used,

TWIST is‘ the angle of twist in radians,
Poslitive twist will tend to increase the angle
of attack of the wing, :

ENTER ITYPEC
Enter I1TYPEC.

ITYPEC denotes the type of chordwlse slope
definition that the user wlll use,

ITYPEC=0

in this case there is no camber, just twist.
INPUT REQUIRED: None,

ITYPEC=1

In this case a set of polynomials In CHI
defines the slope distribution, whlich is the
derivative of z/chord with respect to CHI,
CH! is the tocal chordwise variable such that
0<CHILL,

INPUT REOUIRED: NPOLS/CHIMAX,SCALE,CHIREF,
(NPOLS times)/POLYNOMIAL COEFFICIENTS,
(NPOLS times).

NPOLS is the number of polynomials., CHIMAX
denotes the upper 1imit of the polynomial,
The default value is 1, SCALE is a scatle
factor for the polynomial coefficients. The
default value is 1. CHIREF is the origin of
the polynomlial, The degree of each polynomial
is limited to 8 or less, This ‘data 1is
prompted for and entered in the following
manner:

ENTER NPOLS
Enter NPOLS,

ENTER CHIMAX,SCALE,CHIREF/

- POLYNOMIAL COEFFICIENTS
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USER:

b.2.3

PROG:
USER:
PROG:

USER:

h.2.4

Enter CHIMAX, SCALE, CHIREF, carriage return,
Enter POLYNOM!AL COEFFICIENTS,

CHIMAX, SCALE, CHIREF, and the polynomial
coefflicients will be requested a total of
NPOLS times,

ITYPEC=2

In this case a set of polynomials in CHi
defines the camber distribution (z/chord as a
function of CHI). This set of polynomials
will be differentiated to determine the slope,
so the leading coefficient in each polvnomial
is actually irrelevant,

INPUT REQUIRED: NPOLS/CHIMAX,SCALE, CHIREF,
(NPCOLS times)/POLYNOMIAL COEFFICIENTS,
(NPOLS times).

NPOLS is the number of polynomials. CHIMAX
denotes the upper 1limit of the polynomial,
The default value is 1. SCALE is a scale
factor for the polynomial coefficients, The
default value is 1, CHIREF (s the origin of
the polynomial. The degree of each polynomial
Is limited to 8 or less, This data is
prompted for and entered in the following
manner:

ENTER MNPOLS
Enter NPOLS,

ENTER CHIMAX,SCALE,CHIREF/
POLYNOMIAL COEFFICIENTS

Enter CHIMAX, SCALE, CHIREF, carriage return.
Enter POLYNOMIAL COEFFICIENTS,

CHIMAX, SCALE, CHIREF, and the polynomial
coefficients will be requested a total of
NPOLS times.

ITYPEC=3

10
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PROG:

USER:

u.z.s

In this case a table of values defines the
slope distribution, the derivative of z/chord
with respect to CHi. Subroutine CODIMZ will
be used for the interpolation.

INPUT REQUIRED: SCALE, XKC/ table of (CHI,
ALFA) pairs.

SCALE is a scale factor for the table entries.
The default value Is 1. XKC is the end point
interpolation contro! for CNDIM2, |If XKC=0,,
then straight 1lines will be used in the end
intervals., If XKC=1,, then full parabolic

‘interpolation will be used in the end

intervals, A value in between will give a
curve in between, CHI 1Is the local chordwise
variable such that 0{CH1£1 (values outside of
this range may, however, be entered in the
table to control! the interpolation near the
end polints). ALFA 1is the derivative of

z/chord with respect to CH!. A maximum of LO

table entries are allowed not Including

CHI1299.0, which is the value used to mark the
end of the table. This - data is prompted for
and entered in the following manner:

ENTER TABLE SCALE FACTOR,Al1(OR XKC),

. AN(OR EPS),AND THE TABLE,(CH1=99 STNPS)

Enter SCALE, XKC, carrlage return.
Enter the (CHI, ALFA) table.

CHI and ALFA are pairs In the table. Each
pair goes oOn a separate line. or card,
CH1299.0 marks the end of the table.

ITYPEC=}4

In this case a table of values defines the
camber distribution., CODIM2 will be wused to
determine the camber in the vicinity of the
control points. Then numerical
differentiation will be used to determine the
slopes,

INPUT REQUIRED: SCALE, XKC, EPS/ table of
(CHI, z/chord) values.

11
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PROG:

USER:

4.2,6

SCALFE is a scale factor for the tahle entries.
The default value is 1. XKC is the end point
interpolation control for CODIM2Z, 1f XK¢=0,,
then straight 1lines will be used In the end
intervals. If XKc=1.,, then full parabolic
interpolation will be used in the end
intervals., A value Iin between Wwill give a
curve in hetween, EPS is used for numerical
differentiation of the camber distribution
determined by a tabte and CODIM2Z (controlled
deviation interpolation method). The default
value is ,005, CH! is. the local chordwise
variable such that 0£CHIL1 (values outside of
this range may, however, be entered in the
table to control the interpolation near the
end points), A maximum of 40 table entries
are allowed not including CHI>99.0, which is
the value used to mark the end of the table. -
This data is prompted for and entered In the
following manner: _

ENTER TABLE SCALE FACTOR,A1(DR XKC),
AN(OR EPS), AND THE TABLE,(CHI=99,STNPS)

Enter SCALE, XKC, EPS, carriage return.
Enter the {(CHI, z/c) table.

CHI and z/c are palrs in the table, Each pair
goes on a separate 1ine or card. CH1299.0
marks the end of the table.

ITYPEC=5

In this case a table of values defines the
slope distribution., Cubic spline fits will be
used to determine values at the chordwise
control stations. Two tvpes of spline fits
are used. In the first (subroutine SPLIN1)
the end point derivatives are not used, In
the other (SPLIN2) the end point derivatives
are used., The latter program generally gives
a better fit.

INPUT REQUIRED: SCALE, Al, A2/table of (CHI,
ALFA) values.

12
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PROG:

USER:

.2,7

SCALE Is a scale factor for the table entries.
The default value 1Is 1. Al and AN are the
derivatives of the slope at the end points of
the table. Al and AN should be put in If
possible, 1f both values are actually zero,
then input one as 1.E-30, |If elther Is glven,
then ' both must be given., I|f both Al and A2
are zero then SPLIN1 will be used. Otherwise
SPLIN2 will be used, CHY! 1s the local
chordwise varlable such that 0£CHIL1 (values
outside of this range may, however, be entered
in the table to control the interpolation near
the end points). ALFA is the derivative of
z/chord with respect to CH1., A maximum of L0
table .entries are allowed not including
CH1299.0, which is the value used to mark the
end of the table., This data is prompted for
and entered in the following manner: '

ENTER TABLE SCALE FACTOR,Al1(OR XKC),
AN(OR EPS), AND THE TABLE(CHI=9%,STOPS)

Enter SCALE, Al, AN, carriage return.
Enter table of (CH!, ALFA) values.

CH! and ALFA are pairs 1in the table. Each
pair goes on a separate line. or card.
CH1299.0 marks the end of the table,

ITYPEC=6

In this case a table of values  defines the
camber distribution, A cubic spline fit wil}
be determined for the table and then
differentiated to obtain the slopes. Two
types of spline fits are used. In the first
(subroutine SPLIN1) the end point derivatives
are not used. In the other (SPLIN2) the end
point derivatives are used. The Tatter
program generally gives a better fit,

INPUT REQUIRED:  SCALE, Al, A2/table of (CHI1,
z/chord) values.

SCALE is a scale factor for the table entries;
The default value s 1. Al and AN are the
slopes at the end points of the tabhle. Al and

13
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PROG:

USER:

AN should be put In if possible, If both
values are actually zero, then input one as
1.,E-30, If either is given, then both must be
given, |If both Al and A2 are zero then SPLIN]
will be used., Otherwise SPLINZ will be used,
CH! is the local chordwise variable such that
0<CHIL1 (values outside of this range may,
however, be entered in the table te control
the interpolation near the end points). A
maximum of 40 table entries are allowed not -
including CHI299.0, which is the value used to
mark the end of the table. This data is
prompted for and entered in the following
manner:

ENTER TARLE SCALE FACTOR,Al1(0OR XKC),
AN(OR EPS), AND THE TABLE,(CH1=99,STOPS)

Enter SCALE, Al, AN, carriage return,
Enter table of (CHI, ALFA) values.

CHI and ALFA are palrs in the tahle. Each
palr goes on a separate line or card.
CH1299.0 marks the end of the tahle,

ITYPEC>6 or 1TYPECKO

This causes SUBROUTINE USLOPE to be called,
which is a program to be supplied by the user
in the situation that he wants to define the
chordwise slope distribution at sone
particular spanwise station by a method
unavailable in subroutine SLOPES.  See section
5.4 for amn explanation of the arsuments tn
subroutina USLOPE,

1t
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5.

2

PROGRAM DESCRIPTIONS
MAIN PROGRAM

This program determines boundary conditions for a

thin wing lifting surface program, It uses
information stored on the geometry file and,
opttonally, on the influence matrix file. The

‘boundary conditions that it .calculates are stored on

a boundary condition file. An equation solving
program will read the influence matrix and boindary
condition files and determine the coefficients in the
expansion for delta-c.p..

This program reads from the geometry file (unit 7),
the influence matrix file (unit. 11), and the
identification number file (unit 20), It writes on
the identification number file and the boundary
condition file (unit 8), See section 2 and 3 for
conversational and batch use,

Arrays ETA, STHETA, TANLEL, TANLER, TANTEL, TANTER,
CORDIP, XSILIP, CHIFPY, C2IP should be dimenslioned at
least as large as JJMAX, Arrays NINDEX . and ETACP
should be dimensioned at least as large as MM, ALFA
should be dimensioned as large as the number of
control points being .used. CHICP should be
dimensioned as large as PP. -

SUBRQUTINE BOUND

This subroutine 1s called by the main program to
determine downwash cases.

This subroutine writes on the boundary condition file
{unit 8). See section 2 for conversational and batch
use,

INPUT VARIABLES:

PP Number of CHICP values (i,e, the number of
‘ chordwise control points)
(CHICP) An array containing chordwise stations at
which boundary conditions will be
determined.

MMP Number of spanwise control points on wing

for symmetric boundary conditions.

15
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MMPA
(ETACP)
CBARBR

BRAT
(RCS)

{BCAS)
FLAP

PRINTA

PRINTB

NSTORE

SYMM
CONV
CONV2

us
JRATIO

LL

Number of spanwise control points on wing
for antisymmetric boundary conditions.,
Spanwlise stations at which boundary
conditions will be determined.

Ratio of chordwise reference length to
effective semispan,

The ratio of effective to actual semispan.
An array of downwash condition indicators.
See section 3,

An array of  downwash condition indicators.
See section 3.

logical wvariable, whose value 1is to be
.TRUE, if there 1is a control surface (the
program currently does not support wings
with control surfaces, however),

Logical variable whose value is .TRUE. if
all the downwash modes which are calculated
should be printed (regardless of the value
of PRINTR),

Logical variable whose value 1is L,TRUE, if-
the 5th-10th symmetric and the 3rd=10th
unsymmetric modes which are calculated
should be printed. .

Logical variabhlie whose value is _TRUE, if
the boundary conditions should be calculated
but not stored,.

Logical variable whose value is L.TRUE., if
the planform is symmetric.

Logical wvariable whose value is TRUE, 1In
conversational use.

Logical variable whose value is .TRUE., for
conversational use when input is from the
terminal. CONVZ controls conversational
prompting.

Unit number for conversational input,

Unit number for conversational prompting.
Unit number for input,

Unit number for output.

Unit number for boundary condition file.
(JUMAX+1)/(MM+1), where MM = the number of
spanwise control points on the entire wing.
Number of times that subroutine FLPDWN
should intergrate to find the flap downwash
mode or modes. Subroutine FLPDWN has not
been modified yet to be compatible with the
boundary condition program, however,

16
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5.3

OTHER ARGUMENTS:

(ALFA) Storage spéce for downwash modes. :
(ALFACS) Storage space for flap downwash mode.

SUBROUTINE SLOPES

This subroutine is called by subroutine BOUND to
compute user supplied modes.

See sections 2 énd 4 for conversational and batch
use. .

The arrays A, B, C, L, G, E, and H should be
dimensioned as large as the number of table entries.
Arrays CH! and ALF should be dimensioned as large as
the number of table entries plus 1. The dimension of
the arrays TEST and CHIDUM should be as large as PP
and 2*PP, respectively. The dimension of ALFA3 must
be the maximum of 2+PP and NSMAX., NSMAX 1Is the
max imum number of spanwise stations at which data
should be given, NSMAX 1is a dimenslion for ETA,
ALFA2, and ALFA3, NPPMAX is the first dimension for
ALFA2 and the maximum allowable value for PP.

INPUT VARITABLES:

us Unit number for input,

ué Unit number for output.

uco Unit number for conversational prompting
CONV2 Logical variable whose wvalue s ,TRUE, for

conversational use and when input is from
_ the terminal,

(ETACP) Spanwise stations  at which boundary
conditions will be determined,

(CHICP) Chordwise stations at wh ich boundary
conditions will be determined. .

MMU Number of ETACP values.

PP Number of CHICP values,

OUTPUT VARIABLES:

(ALFA) Downwash boundary condition at the contro}
points defined by ETACP and CHICP,

17
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5.4

SUBROUTINE USLOPE

This subroutine is one which is to be supplied by the
user Iin the case that he wants to define the
chordwise slope distrtibution at some particular
spanwise station by a method unavailabhle in
subroutine SLOPES. This subroutine will be called by
subroutine SLOPES whenever ITYPECKO0 or ITYPEC>6, The
subroutine should return the actual slope values not
including the twist, Subhroutine SLOPES will apnly
the minus sign (because the induced downwash must
equal minus the slope) and then add in the twist.

INPUT VARIABLES:

us Unit number for input.

Ub Unit number for output,

uco Unit number for conversatlional prompting.

CONV2 Logical variable whose value is ,TRUE, for .
conversational use and when finput is from
the terminal, CONV2 controls
conversational prompting.

N The numbe r of the spanwise section,
1<{NLNSPSEC,

ETA | The spanwise location of the station at

which USLOPE is to calculate the chordwise
slope distribution. .

PP Number of (CHICP) values.

(CHICP) Chordwise stations at which boundary
conditions will be determinad.

ITYPEC In Subroutine USLOPE, this variable will be
{0 or >6 upon entry and can be used as a
parameter If desired in subroutine USLNPE.

OUTPUT VARIARLE:

(ALFA3) The valtue of the slope at the PP stations
defined by {CHICP).
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6.1

6.2

6.3

INPUT FILES

The following disk files are read by the program.
The AMES' TSS version of the program Issues {ts own
NDDEF commands for the files, so none need be given.
For other systems appropriate control cards will have

to be supplied for units 8, 9, 11, and 12,

GEOMETRY FILE

This file is a variable record length file and is
read from unit 7. '

The first record contains identification and title
information including number of control points and
Integration points. ' '

The next record contains the chordwise control
polnts, the array of indices from which the spanwise
control points are derived, the tangents of the wing
edge sweep angles at the integration stations, etc.
For a complete description of this file see ref. 2,

On the AMES' TSS system this file has the name
GEOM.X1 where ! is the numerical value of IN1,

Aerodynamic Influence File (AIM file)

This file 1is a variable record length file and is
read from unit 11, A detailed description is given

~In ref. 3.

The first record contains identification and title
information plus information about the size of the
matrix and locatlion of spanwise and chordwise control
points. . -

"The second and subsequent records contalin the

influence matrix itself., This file is generated by
the influence matrix progranm,

On the AMES' TSS system this file has the name
AIM. X1 .XJ where | 1s the numerical value of ID1 and J
is the numerical value of D2,

ldentiflcation File

19
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This file is read from unit 9 and rewritten on unit 9
and contains identification numbers in binary form.
The third number on this file (ID3) is incremented by
1 and then the file . is rewritten using the
incremented value of ID3, ID3 is the identification
number for the boundary condition file.

On the AMES' TSS system this file has the name
IDFILE.

20
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7 Boundary Conditlion File (BC flle)

This file is a variable record length file written on
unit 8. A detailed description of this file Is glven
in ref. 2. - ' ' ,

The first record contains identification .and title
information plus information identifying the type and
number of symmetric and antisymmetric cases.

The next NSYM records are right-hand sides (i.e. the
(BCS) downwash modes calculated by the program) for
symmetric cases. NSYM equals the number of symmetric
cases. The next NASYM records are the right-hand
sides (i.e. the (BCAS) downwash modes calculated by .
the program) for antisymmetric cases. NASYM equals
the number of antisymmetric cases. In the case of an
unsymmetric wing there will be NSYM- +  NASYM
right-hand sides. '

On the AMES' TSS system this file has the name
BC.X1.XK where 1 is the numerical value of INI and K
is the numerical value of IN3, which is determined
from IDFILE at the time the program is run and is
found in the program ocutput. '
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8 SAMPLE TERMINAL SESSION

Given below (s a sample terminal session i(llustrating
the conversational use of the boundary condition
program on the Ames' 360/67 TSS computer system.
This session might also be useful for the batch user
to study. The program used a previously created
geometry file to obtain the information needed to
calculate the boundary conditions and determined
boundary conditions for & symmetric cases and 2
antisymmetric cases.

The symmetric cases consistaed of = (1) uniform
downwash, (2) pitching about the origin, (3) and (4)
user-supplied modes. The data supplied for each
user-suppl ied mode was identical excent that linear
spanwise interpolation was requested in the first
user~supplied case, while COnIMZ - spanwise
interpolation was requested in the second. The data
in each of the two user-supplied cases consisted of
twist and camber distributions at b4 spanwise
stations: eta = 0.0, 0.2, 0.6, and 1.0. The twist
Iin degrees was determined by the following equation:
twist = =10#etga

Values derived from the above equatifon had to be
converted to radians.

The camber distribution at eta = 0,0 was that of an
NACA, 5-digit, 230 mean 1ine, whose equation is

z/c = 2,6595+( 1164714984 *CHI~ 6075+CHI**2+CHI**3) for
0{CH1L.15 o ‘ o

z/c = 2,6595%(1 - _00830377+CHI) for «15<CHI1LT.,

This section was defined to the program In terms of
these polynomials.

The camber distribution at the remaining spanwise
stations were all parabollc arcs given by the
equation ‘
z/c = ,1+CHI1*(1,-CHI)

This camber distribution was defined to the program
in different forms at each of of the remaining 3
stations. At eta = 0.2 the polynomial representation
was used. At eta = 0,6 and eta = 1,0 a tahle of 11
values derived from the above equation was used to
def ine the section. At eta = 0.6 conim?2
interpolation and differentiation was used while at
eta = 1,0 a spline fit to the curve (SURROUTINE
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SPLIN1) was used and differentiated.

The antisymmetric cases consisted.of the rolling mode
and a single user-supplied mode.  The user-supplied
mode was simply a case .of twist only with linear
spanwise interpolation between the two stations eta =
0. and eta = 1. The twist in radfans was simply
equal to eta so that this mode was fTdentical to the
rolling mode with a minus sign. :

The actual terminal session is reproduced below with
additional comments added in parenthesis. The output
from this session was directed to a disk file named
QUTPUT.BC.N1. The DDEF (control card) was created
automatically by the program and the file name was
computed using the value of ODISK, The contents of
this file were printed and are given in appendix 1,

LOGON userid,password,terminal id

AMES USYSLIR

JOBLIBS SYSULIB

JBLB MEDAN

CALL BCS

(The boundary condition program Is now in control.)

ENTER BATCH

r

EMTER IMPUT DEVICE NUMBEn
9 |

ENTER ODIGK

1 . _ .
QUTPUT (is) ON FILE ,..0OUTPUT.BC.HNIL...
ENTER 1D1,1D2

N .
(Now the program opens the geometry file whose name
is GEOM.X4 and reads this file,)
(If an appropriate input device number were entered
and an appropriate DDPEF command given, then the
remaining prompts would have been suppressed and the
program would read data from 4ome previously created
data file,)
ENTER (BC3)/(RCAS)/PRINTA,PRINTR, HNSTNRF
TTEFFTTFIRF
FTFTFFFFFF
TR & -
(How the program prints some heading and other basic
information and then enters subroutine BOUND.)
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ENTER C.M, POS./BREF _
?ﬂow BOUND calls subroutine SLOPES,)
ENTER NSPECS, ITYPES

ENTE; ETA? TVIST

gﬁrsg (TYpEE

ENTER HNPOLS
2
ENTER CHIMAX,SCALE,CHIREF/
POLYNOMIAL COEEFICIENTS.
0.15 2.6595 0.
Q0. L114714984 - 6075 1.
ENTER CHIMAX SCALE, CHIRFF/
POLYNOMI| AL COEFFIPIENTS
0 - 2.6595
0. -.00830377
(The ahove data constitute the equations for the NACA
230 mean line. Now the second spanwise station wil}
be considered,) '
ENTER ETA, TWIST
0.2 -.0349066
ENTER ITYPEC
2
ENTER NPOLS
1
ENTER CHIMAX,SCALE,CHIREF/
POLYNOMIAL COEFFICIENTS
0 .1 .
0. 1,0 -1.0
ENTER ETA, TWI%T
0.6 -.1047198
ENTER ITYPEC
Ll
ENTER TABLE SCALE FACTOR, A1(OR XK(),
AN(OR EPS}, AND THE TABLE (CH1=99, STnPS)
1.0
00
.009
016
021
024
025
024
021

-

Lo OOoOOoOO0
- - - - L] - - -

WV E WWDND e
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0.8 .016
0.9 .009
1. 0.
99,

{The above is a table of the parabolic arc, )

ENTER ETA, TWIST
1. -.174533
ENTER ITYPEC

6

ENTER TABLE SCALE TACTOR,..A1(OR XKC),

AN(OR EPS), -AND THE TABLE,

0. 0.
.009
-016
021
024
.025
.024
.021
.016
0009

0.

HFOOOQOODOOoOODOO
[F-N-- R le BV, B R W X P

99,
(Now control

(CHI=99,STOPS)

leaves SLOPE returning to BOUND and then

calls SLOPE again for the second user-supp!l ied mode.)

ENTER
L
ENTER
1.
ENTER
0.
ENTER
2
ENTER
2
ENTER CHIMAX,SCALE,CHIREF/
POLYNOMIAL COEFFICIENTS
0.15 2.6595 0.
0. 116714984 -,6075
ENTER CHIMAX,SCALE, CHIREF/
POLYNOMIAL COEFFIP!ENTS
0 2,6595
0. : =.00830377
ENTER ETA, -TWIST.
0,2 -.0349066
ENTER ITYPEC
2

NSPSECS, I TYPES
XK

ETA, TWIST
ITYPEC

NPOLS

25
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ENTER NPOLS

1
ENTER CHIMAX,SCALE,CHIREF/
POLYNOMIAL COEFFICIENTS
0 .1 _
0. 1.0 -1.0
ENTER ETA, TWIST
0.6 -, 1047198
ENTER I1TYPEC

A
ENTER TABLE SCALE FACTOR, Al(OR XKXe),
AN(OR EPS), AND THE TABLE. (CH1=99,STOPS)

0. 1.0
0. 0.
0.1 .009
0.2 .016
0.3 021
0.k 024
0.5 .025
0.6 024
0.7 021
0.8 .016
0.9 .009
1, 0.
99, '
ENTER ETA, TWIST
1. =.174533
ENTER ITYPEC

6

ENTER TABLE SCALE FACTOR, Al(OR XKC),
AN(OR EPS), AND THE TABLE, (CH!=99.STOPS)

0- 0.
0.1 .009
0.2 016
0.3 .021
0.4 024
0.5 .025
0.6 02k
0.7 021
0.8 016
0.9 .009
1. 00
99.

(Now control leaves SLOPE returning to BOUND and then

calls SLOPE again for the user-supplied antisymmetric
mode.) :

ENTER NSPSECS,ITYPES
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2
ENTER ETA, TWIST
0. 0. '
"ENTER ITYPEC-
0 -
ENTER ETA, TWIST
1. 1.
ENTER ITYPEC
0
(Now control returns to.BOUND .and then - to the .maln
program.) ‘
ENTER INPUT DFVICE NUMBER
-1
. . TERMINATED: STOP 777 ‘
(The operating system Is now in control )
. PRINT OUTPUT.BC.N2, PRTSP=EDIT,STAT ION=RMT05
PRINT BSN= 7777, ?7? LINES
LOGOFF
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C DETERMINATION OF THIN LIFTING SURFACE. BOUNDARY CONDITIONS

- - - v - oy TR - - - - -
- - - :_:z_: - - ———-====¢=-=======—==__— - -

TITLF z RECTAMGULAR WING AR = 2 11mi3m73
IDy = )
In2 £ iy
103 = 7
RR&T = 1,00000
CBARRR = 1,00000 .
FHOPDWISE cONTROL POINT LOCATIONS
g,000000
D, 1ub4aa7
0,500000
N,553553
$1,000000

SPANKYISE cOMTROL POINT 1LOCaTIONS
r,905974
0,866025
0,707107
500000
9, ,20RR 1Y
-P.\“QOG"W

s
T T FFTTF FF

HL&S
FYTE® TFFEFF FF

PRINTa, FRIATR, 23TOFE
T T F



1¢

UNIFIRM DOWNWASH

4,0000000
1.0000000

1,0000000

S 1,0000000

1,00000600

1, 00000060 .

PITrwING MODE
£.%, POS,/BREF

0,0000000

0,0000000

0,0000000
0,0000000
"0,0000000

0,0000000 .

S 1h0000000 L

L} I

“1,0000000
"7-I3666§odhm””L

10000000

150000000

0,000000
‘U:iubuuéb,

0" 14pUdps

0, 14plupg

0, 1464466

ETTYELY

0. 14pUlps

10000000

-~ 1°.6060000

150000000

1,0000000

175005000

10000000

05000000

0,5000000

0.5000000

05000000

075000000

075000000

0% 8535533

150000000

S71%,0000000
©1,0000000..

21,0000000

199000000

L 001,0000000.

1,0000000

1,0000040

t,0600000

e nnone0n
cL 4 a0 nng

A nnounon

| 0% 8535533
" 07535533
0% 8535533

08535535

1,0000000

10000000

1,0000000

1,0000000

1,0000000

{,0000000



(47

_ USFR«SUPPLIEN SYMMETRIe MODE .

e @0,2329614 . a0,2400104 . _a0,1683513 a0,0980664 w0, 0743155
»0,2238179 -0,2223796 -0,1511248 -0,0805781 «0,0567508
T T o0,2092727  .0,1943331. .0,1234033 <0,0527584 w0,N288n04
= 0,1833289 ___a0,1579772 .. . «0,0872664 »0,0165554 0,0087901
»0,1444004 «0,1158831 w0, 0451724 0,0255383 nN,05u0544
«0,3050843 =0,0029844 0,0220839 0,0220839 0.0220839
___USFR«SUPPLIED SYMMETRIe MODE _
e w0,2340505  L0,2399799 L0,1685526 .  .0,0980881. . . =0,07450803
w0,2269311 n0,2222926 «0,15112389 "0,0R05547 =0,0572790
-0,2120129  «0,1942565  .0,1234068 “0,0527377  .0,02927d3%
o . m0,1850461 . a0,15792R4. . .0,0872711 -0,0165292 0,0084959
m0,1379284 .0,1161122 -0,0451886 0’ 0256270 0,0553199
m0,3050843 «0,0029844 0 0220839  0.02208319 0,0220839



ROLLING MOnE

0,9659258

0" 9659258

0,8660254

0. 9639258

0" 8660254

0,5000000

0 '. 7 o 7 1 0 6 .8-..-... e

0" 5000000

0,2588190

0. 2588190

0 8660254

.0.5000000
0 2588190

0.7671068

_..=0,8660254

T USER=SUFPLIED ANTI«SYMMETRIC MODE

~0,9659258

-0,9659258

n0,8660254

.:B:agggéghwwmwm

=0,8660254

-0,7071068

=0,7071068

«0,7071068

=0,25868190

T =0,5000000

-0,5000000

«0,2588190

MODES STORED aNO FILE CLOSED

«0,2588190

»0,5000000

..0.9659258

0 Be60254

077071068

_...0.5000000 . ..

0°,2588190

0.9659258

-0,8660254

«0,7071068

=0,5000000

w0,2583190

0,9659258
0,8660254

0,7071068

0,2583190

w0,9659258

»0,8660254

«0,T071068

~0,5000000

=0,2588190

0,5000000
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C » ' » . : . . . *
r

_JLFrrfflwlﬁ_EﬁﬂﬁBA“ ~DETERMINES BOUNDARY COMDITIONS FOR_A . THIN WING.LIFTING ..
CasosoSURFACE PROGRAM, 1T USES INFORMATION STORED ON THE GEOMETRY FILF
CoveeedND, OPTIONALLY, ON THE INFLUENCE MATRIX FILE, THE BOUNDARY
LovaseLONDITIONS IHA[“JJ_LALﬂﬂLATES_AEL_ﬁlnﬁﬂbﬁQN A BOUNDARY. CONDITION FILE,
CovueodN EQUATION SOLVING PROGRAM WILL READ THE INFLUENCE MATRIX aND
CosuesBOUNDARY CONDITION FTLES: AND DETERMINE THE COEFFICIENTS IN

eloganes THE. EXPANSION FOR DE{Taal,P,, _ et ot e e s s

DULRLE PRECISION ETa, STHETA

INTEGER UCT, UCO,US,USR,U6,U8,Ul1,U20,0018K, U7
L INTEGER TITLE,P,PP,UNSYM S
~ LOGICAL CONY,BATCH,LO0G1,CUNV2,BCS,BCAS, PRINTA PPIMTa -

LOGICAL srone, NSTORE, F| &P, SVMM - . :

REAL MACH, I AMDAC . e e

NIMENSION TITLECR26), CHICP(20), NINDEXra7J ETACPcaTJ:
... DIMENSION ETa(383), STHFTA:!BB)!T#NLFL[EBB)oTANLFR(SSSJ
“m_“m"___QIMLNalggﬁlA“IELLJﬁj14TANIE343551+LﬂRD1P(3833;xﬁiLlEcjﬁsj e e
- NIMENSION cHIFPI(3R3), C2IP£383),RCS(¢10),8Ca8¢10)
nIMEmSION xXpUM2(2), XnUMberpNDUMQ(Q)pNDUMBCE)
DIMENSION ALFArannﬁ. ALFACS 001

......... A Lt A et ez

5§

FNUIVALENCE (XDUME, XBUME , NDHIMG , NN 2
DaTa UCI,UCQ,US,USR,uUs,UB, Uil,ugers%,6, 5, 5, 6, 8, 11 9/,U7/7/
I DATA CONVELT_ALﬁiTJ : e B
o " . o
c..,,.UCI = UNIT NUMBER FOR CDNVEHSATION4L INPUT
e LenaaaCQ. = UNTIT NUMRER FOR CONMVERSATIONAL DUTPuT.m-M . - R
ConerslS =z UNTT NUMBER FOR YNPUT OF TwE FIRST CARD AnD
Coansa : THE uwIT NUMBRER FOR INPUT UNDER COMVERSATIONAL USE,
o faseedUSR = UNtT NUMBER FOR yNPUT (EXCEPT FOR TwE FIRST CARDY
Connns - . - UNDER RaTCH CONTROL,
E_.,.,?b“ 2 - THE UNIT NUMRER FQR RFGULAR QUTPUT UNDER EITHER
Coenne " BAYCW OR CONVERSATIONAL COMTROL SR _—
CessastlB B  UNIT NUMRER FOR BOUNDARY CONDITION FILE,
Cosanst?. ® UNIT: NUMBER FOR READING THE GEQMETRY FILF
__LLL4;4M_LMM; UMNIT NIUMBER . FOR READING THE INFLUENCE MATRIX FILE

Cavassl20 = UNIT NUMRER FOR IDENTIFICATION NUMRER FILE,
r
cl;;&*_TE_LQLLﬂﬂlﬁﬁmls NECESSARY FOR T8S -




C
T4
c . o . .
WHITE(UCD;&OQG)
CaessalFR BaTCH USE,
| o e e ) . : . o ;
Caasea HE FOLLOWING aLLOA4S THE USER Tn CHODSE CONVERSATIONAL
READIUS,5)00) BATCH )

e . CONVZ NUT,BRAYCW. ... . . .
c
20 CONTINUE
o IF(BATCHY GO TO 40 __ ...
“RTTE(UED,6001)
' READ(UCI,5001) LS
oo IE CUB_GEG,.0) WS m MCTo . o
LonvRzUs EQ,UCT
c .

e LeneestS,LT,0 IS FOR TERMINATING EX££UT1QN‘CQNVERSATIUNALLY.

gg:

B

C
[FeUS.LT,0) STaF 777

CavenoF (CONVRY), THEN ALL THE INPUT wILL 8E FRON THE TERMINAL,

30 CONTINUE
WRITE(UCD,6005)

CavesaODISK IS FOK THE aMES) TSS VERSION UF THE PROGRaM,
CasessODTSK MUST HE an INTEGER FROM o T0 g,

CaunneIF _ONISK = 0, QUPUT wWrLlL H#F On UNYT &, IF ODISK 1S BETWEEN 0 aND in

Coeeae THEN OUPUT wri | RE (4 UNTT 4 aMD ON A FILE NamED  OUTPUT, 80, NX
Canas o *HERE X = VALUE 0OF UDISK THE aMES) PROGKA“S OBEY AHD CVRT aRe

CanessUSED TO GENERATE AND GIVE THE NEEDED DDEF AND RELEASE CUMMANDS TO

CQGQIITSS DPERATING SYSTEM:

r
QEAD (UCT,5001) ODISK
ilh = &
IF (CpISK B3, 03 GU TD S50
e = 4

ODISK = MUD(MAY0O(1.0NISK),10)
WRITE (UrD,6004a) ONRISK
CALL UsEY(1&,16RRELEASE FTOUF001 )



Le

Cell CVRT(NDYSK, 1,
1 &Un(1DGEF FTGHF001p.UUTPUT,BC,MI,Il,bx;
2ALFA, B, BH{824) . )]
Cablt LBEY(R2,a0LF8)
REwINMO (s
. 637D So
uo cONTTwilE
Us s>
- CONTINGE |
TF rr“wV) wRITthr’nhﬁnnj
IF 0y IREADFUCT,B001)-1ID0L,IND2
IF(RaTCrP)READLUS 5001} InDi ibne .
I‘fIPul LT, 018TOR
o : .
,E.....I‘ JHE Pobain. VtWSILﬂ IDDi CAND 1DD2 ARE-USED TO DETERMINE THE
CeeeaeRFOMETRY AND INELUWENCE MATRIX pTLE MAMES, SamFE FOR aMES! TSS VER'
Coawaal® aNMY CASE, Twk VALUES READ TN MTLL,.IF GREATER TmaN ZERO,
C.....AF CHECKFD AGAINST THE VaLUES (N THE GECMETRY AND  INFLUENCE
CoenesMaTRIX FILES AND a STOP QR PAUQE WLl u& EAECUTED IF THERE
roo--tIS N3 A REF“*“

© Cessself 1002 LLE, 0,=,-E”I*FLUENCEMMAT“IY FILE ”I'L NOT RE USED),

E - " .
r o s“ . . B ) L
CunesaFOR_4MES) TSS VFHSIUN,:ﬂIﬁSUES_DQEF QOMMANDS TG OPERATING SYSTEM,
e Lo _
‘Call GEMFIL(TLn1) -
_ L REeDeVT 101, PR M Nﬁu”a UNSYM NDuMe MQEF JIMAY NF(APS,
1TITLE, NTITL |
r ) : -
PP = ! N“rnHa k. cuuﬂowlse cGMTHnL anwrs
f....gﬂ‘_, = MUMBRER .OF SPANWISE CONTRQL PDINTS
Cosenet!NEBYn = NON«ZERQ:- FOR UNSYMMETRICAL MiNg,

r'J‘J.

CenesaMREF = RFFERENCE -INTEGER FOR nETERMINING THE SPANWISE
Covane - - CONTROL - PQINTS FRO# (NIMDEKJ AND (ETAY, ThFSF
Covens. -~ CONTROL POINTS WILL RE SYORED In CETACPY,

.HCIlllligﬁgxwﬂ THt NUMHEQ DF SP&MWISE TWTtCR&TIDM pQINTS THE
Canase o SPANWTISE CONTROL POINTS ARE A SUBSET aF THE -
Connns , SPANWISE .INTEGRATION ROINTS|

n_c:lemﬂﬁLAst§mhuMathOE.gpNTRGL bMRFACLS tO;l; arR 2).



gt

Y S

ConsvsCTITLE)= ARRAY OF ALPHANUMERIC TITLING INFORMaTION,

ConsssNTITLE = TWE NUMRER QF wQORNS IN TRE TITLE,

LOG1= ILJ NE , 1oy nND, IDDY ;GT; 0
IFCCONY, AND LﬂrllPauSE t 10 NUMgER CONFLICT FOR GEQOM FILF !
. IF (ﬁAI@H.ANDJ,LDGIIHQALL STOP2(Me.!' 1D NUMBER CONFLTCT FQR
1GFOM FILF LLFLOATCOIDI )
READIUT ) (CHICPEId T2 PPY, (NINOEX(I) Iz emM)y (TANLELCIY 121y
L JIMA) pCTANLERELI) p IR  JIMAX) o (TANTEL LI s 121, JIMAX Y,
RTANTERTIN,I=1,Jddrai), (ETA(I),Iz1,JIMAXY,
3ISTHETALT), 129, JJMAX) o ¢XSILIP (1), =y ddMaXY,
L UICORDIPLI) Il JIMAXY),BRAT,CHARBR

r
Conpae (CHICP) = ARRAY OF CHORDWISE CONTROL PQINTS SUCH THAT

.LCO-.O.I- . 0.0 ILE’.C!‘*I-CP(IJ ‘LE.-l.DOD.

F.....fmImntK) = INTEGER ARKAY FRQw wWHICH THE SPAnWISE CONTRO(,
Caanva PRINTS sRE NDERIVED FROM THE SPANWISE

Ceaans . INTEGRATION FOINTS, o

C.....rtaﬁitL)- CPTANLER), rTANTEL); AND ¢TANTER) ARE TwE
TANGENTS OF THE WING EDGE SWEEP ANGLES AT THE

r-nnp-

Lessss e L ANTEGRATION STATIGNS;

CoveoolETAY TLE SPANWKISE TARTEQRATION STATTIONS NON=DIMENSTONAL =
Fosasna 17ED mY THE EFFECTIVE SEMI-SPaN, B2 (tETa) I35
Lanasa . DOLRLE PRECISIONM), . -

Convns (STHETA) = (SuRTr1,=FTawx2)) (DOURLE PRECISTON),

Cavnses (XSILIP) = LEADING EDGE LUCATIONS AT THE IMTEGRATION STATIONS

Coeans  NORMALJIZED aY RZ,
r..,.,rCGHDIP) = STREAMWISE CHNRD LENGTHS AT THE INTEGRATION STa
Caessnn TIUNS NORMALIZED BRY g2,

CovensBRAT 5 LATERAL REFERENCE LENGTH (LUSUALLY TwE TRUE SEMI=-
Canave SPaNy /B2, USUALLY BRAT WOULD BE 1,0 IF THE WING HaAS
Cosans NOT HEEN YAWED,

CeeegsCBARBR = LONGITURINAL PEEtRENrE LEMBTH (USUALLY THE MEAN
Congen GEGMETRIC CHORDY/LATERaL REFERENCE LENGTH,

(o

IR eNFLAPS,NE,Q) READ (U7 ) XDUM,LAMDAC,XDUM2,ETAL,ETAZ, .
tXDUkp {FHIFFICI),yIzqseJIMaX), (C21PLT) s TIzqedIMaXY
o

CossasTHE INFLUENCE MATRIX FILE WILL NOT RE REAC IF 1pbR,LT,.0,



ot -

oy

IF¢InD2,LE, 0y GO TO AO

Aonn ™

;;,,,EGR.Ames}mrss_veasmum.uflﬁsueswuaﬁfwcmnmANus;

CCalLl AIF¢IL(IDD1,IDDE)
CREAD (UL1). IDY,IDZ2,MDUM,TITLE NTITL,PE, NDUM, M4, HREF,“__.”“m,mM”
INDUMG, MACH, EPS, XDUM LCHICF (LY, T=1,PP), (NINDEX (T, Iz MMy
"C.....INFURPATION FROM THE INFLUEMCE WATRIX FILE OVERLAYS INFORa
Coeoas e TION FROM THE GEOMETRY FILE, o
: LCGY = IDLI,NE,C.,8ND, IDEY, wa 101
iUGi LOGH OR fIDDe NE , D AND InnD2 . NELID2)Y
- (CUNV AND L”Gil pkw‘t IDAhuﬂaﬁﬂmﬁﬂﬂELIcI”EUE;I&ELUENcE
1 PAT91x FILE ! u
TFeBATCH, AND LOB1) Call STOP2(Up,r ID NUMRER CONFLICT FOR
. (INFLUENCE MATRIX FILE ' FLOAT(IOD2)Y . ..
a0 CGMTIJUF L
-t

L RNV 2y WHITECNCP6007Y .. e

READCUS.S000) RCS-

RpADIUS,5000Y. BCas

READ(US,500C)Y PRINTA,PRINTR, quQRt

PRINTH= PRINTH DR PRIMTA
C
CosaanbrlH ELEMENT, DF RCS. AND BCAS CORHESPOMDs 10 4 DIFFERENT nouNquH
r.....CDFDITION 4 TRUE VaLUE MEANS THAT THE CORRESPONDING BOUNDARY’
CaeeesCOMNDITION wi L BE CALCULATED QR READ FROM CARDS anD, 1F
Casese™STORE IS FalLSE,, THEN WRITTEN O s FILE FOR UISE IN THE
-c.....F&UaTIUN SOLVING pRUGRQM RATH awRAYS ARE READ &NMD .ACTED UPON IF
CaveanTHE WING. IS SY~~E1PIr OR UNSYMMETRIC, IN TWE LATTER CASE TuE
 CaarsesB0UNDARY CONDITION WILL BE CALCULATED FOR THE ENTIRE #ING _
Cosese THE CASES CUQ?E&PDNDING TO EACH OF THE ELEMENTS ARE S FOLLOWS--

1) UNTFORW MGRE
2) PITrrING MODE |

ALFA(XST ETAYZtXSI/RAT=XSTCM) /CHARRR | S
_WNHFQE XSTCMzCENTER OF MpSS CR OTHER REFERENCE. PesxTxnw

|T

kﬂl.n
—

C
R(S

O 00



c XSIcH IS TN mE GIVEN IN THE COQRDINATE SYSTEY FIXED

o TO Twe WING WHILE XSI IS IN TwE WIND=CENTERED

Lo ... CODRDINATE SYSTEM,. .. . .

r THIS MODE CORRESPUNDS TO 5 NONaDIMENSIONsL PITCH RATE 0oF 1,

r THE SOLUTION FOR THIS MOng GIVES THE WING COUNTRIRUTION TO THF
e n STABILITY DERIVATIVES (IN THE WIND CENTERED COORDINATE.

C

: SYSTEM)Y,
C RCR(3) LINEAR, SYMMETRIp TwIST MORE
o ALFArXSI ETAYZABSCETA)/BRAT
£ RCSCa) PARABULIC, SYMMETRIC TWIST MOpE
t ALFA(XSI,ETAISFTA/BRATY * 02
‘‘‘‘‘‘ C RCStS)_ . RESIDUAL FLAP DUWNWASH MODE, IF THERE aRE 2 FLAPS, THEN.

C THIS MOnE IS FOR THE SYMMeTRIp DEFLECTION OF g0TH,
C REFER T0O NaSa TN D=7251 aNU TC SURRGUTINE FLPDOWN FOR
L __FURTHER DOCUMENTATION, .  THE FLAP [DuMNwaSH MODES ARE. THE ONLY.
C ONLY ONES AFFECTED BY THE MaCH NUMBER,
c
ol

TwE VaLUE OF BCS¢5) AND BCAS¢3) WwiLL BE IGNORED TF TWERE
e - 1S NO FLAP DAaTA _AVAILABLE FRUM THE GEOMETRY FILE,. . . . .-
L RCS(EI~ THESE aAHME MQDES FOR WHICH TABLES AND/oR CERTAIN TYPES
C RCSr101  NF COEFFICIENTS WILL HE READ AY THE PROGRaM,
el . ... THE *ODES ARE DEFINED BY STREAMWISE DISTRImUTIONS . ..
3 (CCEFFICIENTS NR TABLES) aT SPaNWISE STaTI0NS SELECTED
aY THE USER, THESE MOpES ARE ASSUMED SYMMETRI¢ ONLY
_ _1F THE _WING 1S SYMMETRIC, _SEE_SURROUTINE ROUND FOR __ ...
FURTHER DOCUMENTATION,

BCaASCc1) ANTTeSYMMETRIC UNIFGRM MODE ¢ZERD AT CENTERY,

BCaSt¢e) RULLING MUDE (RIGHT TIP npOwWN)

 ALFA(XSI,ETA)=ETA/BRAT . _ .. _ . e e
THIS MODE CORRESPONDS TO a NONDIMENSIONaL ROLL RaTE
OF 1,0. THY SOLUTION FQR THIS MOpE GIVES THE WING CON=
TRIBRUTION T0 TuE GUASI=STATIC, P STABILITY DERIVa .
ATIVES ¢IN THE WIND CENTERED COORDINATE SYSTEMy,

HCAS (1) ANTI=SYMMETRIC RESIDUAL FiLaP MODE, IF THE WING IS

, .. UNSYMMETRIP, THERE 15 NO NEER TQ_INVOKE THIS MOpE,. . ..

ACrSfyl™ FOR 4 SYMMETRIC PLANFORM THESE MODES ARE THE aNTI=SYMMETRIC

BCASCLI0) COQUNTERPART QOF THOSE REFERRED TQ BY RCS(6)=RCS(1D),

FOR 4N UNSYMMETRIC WING THE TREATMENT of THESE MODES IS

‘ ‘ ) !
NMOONAOGNOAODOANANND



e THE SIME AS THOSE CORRESPONDING TO HCS(6)=BCS{103,

c... P oo e o . A om o s e -
r

Cvvee PRINTS [ TRUF, MEANS THAT allL THE DOWNWASH MODES WHICH
_c.....MMWw____Asa CALCULATED WILL_afE PRINTED (REGARDLESS OF THE ValUg OF
tlltl! pRINTnjD

CosassPRINTE [ TRUE, MEANS THAT THE S5THay0TH SYMMETRIC AND THE
c.....ﬂ.mw“ostkr-1otﬁ UNSYMMETRIC. MODES. WHICH_ARE _CALCULATED WILL .. -
Conens gk PRINTEDS .
£oves NSTORE [TRUE, MEANS THAT THE BOUNDARY CONDITIONS wILL QE

Coennse  CALCULATED BUT NOT STORED, .

¢

ACStsIzBESIS) LAND, NFLAPS,GT,0
BCAS(I)ZBLASEI) JANDGNFLAPS G, 0 . e
FLAP=BCS¢5),0R,BCAS(3)
TFLCONYZ, AND FLAPY WRITE(UCO,6021)
_IFLFLAPIREARLUS,SOOL L. e

STORF= NOT NETORE

. ID3EA

SYMMz UNbYM e@ 0
MMP oMM
CMMPAZMM
IFrSYMM,MMP rMM+1)/2
TECSYMMIMMPAZMM,2
C.
C.vus o tETACP) =L CCATIONS OF SPANWISE COMTROL STATIONS,
JEATIOZ (JUMAX+ )/ (MREF+{)
N B Mzl ,MuP
INDEX = NINDEXfN)wJRnTIO
ETALP(VJ:hTArINDEX)
.85 CONTINUE o
IF¢NSTORE) GO TO 90

C

Curv. DETERMINING IDENTIFICATION NUMBER OF THIS RUN
Call DBEY(?E:auHDDEF FYpOFo001,, IDFILE )
REWIND 1120

READ(U20) IDA.ILE,ID3,IDD



Al

1C03=IN3+
REWInND U2
WRITE(UZ2p) IDALIDB,IDZ,IDE
EMD FILE U2n
C.r.esFOR AMEST TS5S VERSIUN ONLY
.Call UBEY(!os16HRELEASE FTOGQFOOYL

¢
Coesas¥SYH =2 NUMBER OF SYMMETRICAL CASES,
C.....NASY“ = NUMBER OF ANMNTI~SYMMETRICAL EASES
MEYMEG
NASym=n
oo BT I=1,10
IFrRCSrTIIMEYMENSY ey
IF(BCASCIIIMASYMaNASYM+]
g7 CGNTINUE
-

Coves e "RITING ThE INTRODUCTORY RECORD OF THE BOUNDARY COUNGITION FILE,
e
t '
CoversFOR AMESI TSS VERSION ONLY, aCFIL ISSUES DDEF COMMANDS TO THE
C|||1|DPERATING SYSTEM.
r
Call BCFILPIDY,IR3)
“RITE(U8) 101,103, TITLE,UNSYM NGY¥ NaSYH,BCS,BC4S, PP, CHTYPE,
LMK, MMP MMFA.VHEF SWTVPEI (CHICP(PJ Px1, PP} fNINDEﬂ(I),I:l,MMp)'
EfET‘ﬁPfMJ:M=!,MMP)
90 ... CONTINUE

WRITE(UA,6003)
WRITE(Ues6nn8) (TITLE(N) ,NagsNTITLY
IFPIN3ER.0) WRITErUG,H009) ID1,102
IFeIr3 NF,0) wWRIYEcLU&,6020) INY,102,I1D3
“kITEC(Ugrenin) BRAT.CBARRR
IFCFILAR) wRITE(UR,6022) ||
O WRITF (e, 6011) . ,
WEITE(Uerbn12) (CHICP(P)Pay,PP)
WRITE(U&,6013)
WRITF(Ue,6012) (ETACR(I),I=l,%p)



|

WEITE (116,6014) .

WeITE(Us,6A15) RCS

WRITF(Ub.6014). e

WRITE (Ub,6N15) BCAs

wWRITE (UG, 6017)

WRITE(UGBsbn1S) FRINTA,PRINTB,NSTORE

WRITE (Uk, 6023)

Catl EAUND ¢(RP,CHICP,MMp, MNMpa ETACP, CHARBR,BRAT,
{RCS,BCaS, FLAP, PRINTa, PRINTB, STORE, SYMN, rONv, CcONVE,.
2UCT, urn, iy, Ue, U&,
IXSTLIP,CORDIP, NINPEX, TaNLEL, TANLER, TanTgl, TaNTeR,
LETA, STRETa, LAMDAC, ETAt, ETaZ2, CHIFPI, C21IF,
e JJMaX, JRATID, ALFa, LL. ALF&C91

IF (bW FGLUCY 60 T 120

Enn FILE Us
12n rONTINUE

ne TR 20
e |
cl!.tlINPUT FURMATS
f

S0n0  FORMAT(EOLY)
s0ny  FORMaTry6ls )
Enng ¢FORWAT(AFLIO,0)
r

‘CI (W] .,Y?UTF’UT Fﬂk!“bTa

r
&0nn  FORM¥aT(y ENTER IDY1,1020 ) o
bnny  FORMaT s/t ENTER TNPUT DEVICF NUMBRER! )
6008 FORMAT(IHI1/
1 IADETERMINATION OF THIN LIFTING SURFACE BNUNDARY CONDIYIO

--------------- -
| BT S T I I oS T R I RN TN TEETIEIZSRISSSSCRNIRI=ZESS

6004 FORMAT(! ENTER BYTCH! )

L6005  FURMAT(r ENTER LOISKY)

bonk FORMAT(' OUTPUT ON FTLE Y QUTPUT ac N, 1L, 3H,, ;SW”"W
6007 EORMAT( 1 phTfR (RCS)/ (B S)/PQINTA HRINTB,NSTAORE! }
c

C"l.l
v dCHARKCTERS, CHANGE aS REQUIRED FCOR THE COMPUTER REING USED,
ADRE  FORMAT¢//712w TITLE | . 2 » 20843 e e e e

THE FOLLOWING FORM.T DEPENDS ON THE INTEGER WORn LENGTH IN



i

009 FOARMAT (AW JO1, b6Y, 1MWz , IS/
1 U Irfap b)(. vz, IS)
6010 FORMAT(SF HrAT, SX, (M=2,F11.5/
17# CRARBR, 3%, lH=z, Fl11,%)
6011 FORMaTs/35K CHORDWISE CONTROL POINT LOCATIONS
6OL2 FORMAT(F23,.8) '
6013 FCRmAY (/35w  SPaNwySE CONTROL PoeNT LOCATrONS
Aoty FORMAT¢/4H RLCSHY
6015 FORMATCLIX,intL1s1X))
Al A FDRMAT(/SH BCAS)Y
6017 FORMATe/24H PRINTA, PRINTE, NSTORE
bo2n FORMATrYW IDy, £Xy 1Hz=, I5,4W Ip2, ax, iHz, 15/
1dp IN3, &Y, twus, I9)
6021 FORMAT(Y ENTER LiL'/)
bhp2g FORMATe3W L, 77X, tH=, IS)
&023 FORMAT e/ 2/77)
()
SURROUTINE CODIM@(YL XL NL,T,ANS,hA, XK
£ ) '
Cowkews A CONTROLLED REVIATION ITERPOLATINN METHOD
C
_ NIMENSTON  XTENI), YT(NI), TONA)Ss ANS(HA)
¢
r
NzNT
SIGN = 1,0
e (XI(ND) LT XI¢1)) SIeh = 1,0
r0 910 JE=L,Na '
XaT¢IE)
(00 Lo fhe23140,120,200
118 v = ywyren)
RT TG 960 ) , ,
120 Y = (YTC(21YT(1)dI/70%T(2)axT (1)) (¥QXTC1)) +#¥YT¢y)
62 T 204
2on 1T o= 1
210 TF (SIGhx(¥IrJ) » ¥}y 230,220,880
2e0 ¥ =vYT ()

a0 Ta 9an



G ¢

23n

250
155

260
265

270

aan
285
2an
265

- AT

3Ink

310

s
320

J o= 0et
IFfJeny210,280,250
Ift)=23120,15%,260
T o= 1

JJ o= 1

0 THD P89
IctJ=tid2R0,26%,270
J - N—i

Jlos 2

60 TN 285
YE (YTOR)mYTeNal)) /XTI CN) mXTfNal))® FXaXT (Naf))4YTtNe)
GO TR 9nQ )

JJI = 3
IFrN-SJ?QO 290,295
J.=3 e
K = Jei
Mg k=]
L= Jet
At = X=XT(M)
A2 = X=XT(K)
5 X»X1(J) .
AL = (Xm xI(KJ)/errJJ xIrKJJ

§ oz ALNYTI(I)H (o 0maLYIRY](K)
Cle ASna2/0(XTLeMY™NTERII®IXT(MImXT(

Jin
Clm AIwAZ/((XTeRyeXT(MI)n(XT(KI=XT¢d)))
C3m A?*Alft(XICJ]'!I(”JJ*(!I(J) XY LK)

CPL B ClwyieM)eCaxYT(K)+C3nYI(S)

IFfN-31305 3nS,310.
P2 = Py,

GO.TH 335

pde AUdNAR/((XT(RI=YICJIII (NI CRKI=XTLD D))
LS8 A2xfd/(XT(J)m¥l (R ))*(¥I(J)=XI(L)))
Com AZ%ap/C(XYTCLImYTeXIdI M (NT(L)=XT(J) D)
P = CUdryr¢KIMCSayr (JI+ChARYT L)

RO TO £320,330,350)J

g2 = Py

AL = (X=XTCly)/0XT(2)=%1041Y)

§ =  ALXYI(2)+ (1,0=aLdxyIC(Y)



313r

g4on
gqn

qon
912

Fle
GOt
Pl =
L =
5
F2
8|
F2

ft 91 n

¥ = 8§

S + XgwtP2=§)

fXm¥](h

ALRY T (R
S+ yux(P1=8)
AGS(P1a8)
ARS(P2m=S)
TFCELI+E2I400,400,410

cG TO ofn
tEY®A Y/ e nAL (1,0 ) %ER)
ETxRe+ (1l =R TRy

BT =
Y =
ANS(]
CoMTY
RETLUR
Enn

Elzy
NUE,

hH

1))/ CXTEHymYT (N Y)

*{le0mal)®YIin=t)

99

P2

10

23

=L J

BURRNLUT INE ROUND

2001,

UG,

1,

i1h,

(PP,CRICP,MMP vMPA ETAC?,CEARBR, HRAT,
JRCS,BCAS,FL8P, PRINT,, PRINTR, STCRE, SYMM, rONV, CONYa,

Ll

B,

ARSTLIV, cORDIP, NIMDEX, TaNLEL, TANLER, TANTEL, TaANTER,
LAMDAC, ETaq,

gFTa,
QIJMBX

STHET S,

L4 JQATIDp
OOURLE FRECISIOCN ETa,
INTFGRER P,

PP,

LCe1Ca BCS,

LOGICeL FLaP, SYMM, FLPCal
AIMEMSTUN pHICR(PPY,

Uel,

RCaS,

ETap, CRIFPT, CalP,

ALFAs LLe ALFACS)Y
STHET»

ce, Us, Us, LB
PRINTR, STORE, 00NV, CONVP

FRINTs,

ETACPrMMBY, NINDEX (MMP),

TIMENSTON 3 Fa(Pr, mMPY, A FACS(LLs» PP, MmP)

RIMENSTION XSILTIP¢JIMaX), CORDIP JJMaX), TaMNLEL¢JJIMAX),

RCS(10),

BCaAS(10)

JTANLER(IJINAXY, TANTEL (JJMaX), TANTERCJIIMAX), ETa(JIMsX),

ESTHETACJIMAX),

FLPCALs, TRUE,

rONTT

hiLIE

M L MR

IF ¢
IF ¢
T1F ¢
1 ¢

BCH¢

BpLS ¢
RCSY
4CH ¢

E=RT RV R
Nt Nt
P T

GO
G0
Lo
Lo

1n

TO
To
Te

200
300

L H00

CHIEPT{JJMaX), C2IP(JIMAX)

10, ..



Lt

-

55 I# ¢ BCS¢ S)) 60 TD 800

NC2p
26 . 1F ¢ BCS¢ 6)) GO0 T0. 600
MEOZY
27 IF ¢ BCS¢ 7)) 60 TH 400
NCEa. . B
! IR (_BCS¢. R))Y GO TO 600
Ng=o A
29... IF ¢ 8C&¢ 9)) GO TO.. 600 . .
) al=1n
30 TE ( BCSt10)) GO TO a0
MuljeMmPa e
IF (RCASE 1)) GG 10 7ap
32 IF (=2048¢ 2)) 60 Tn 800
33 IF (BCaASe 33) 50 T0 902 .. ...
misy
34 TE (BCaS¢ 4)) BG TN 1000
LU 1 L
1S IF (RCaS¢ 5)) GO T0 1000
NE Sk
JIF (BCASe )y 60 TO ta0p
MCE7
IF ¢BCaSe 7)) GU TN to00
N=gR L e
TE (RCASe a)) 6O TO 1000
LMe=g 7
TF (BLASE o)) 60 To fo0o0 . . . .
kC=in

TF ¢BCaS¢1e)y GU TA 1900
T ¢ NOT STORFY RETURN
Fam FILF UA
CwslTE(UG,0017%)
RETURN
r
" .
CoonsoSTeRT DETERMINING NUSNNASH CASES,
r

100 CONTINUE



g

r

E.;-..I

110

UNTFDHY DONNWASH

DO t1n Mml,MMP

hm 110 P=i,PP

AIFA(P,%)-i.

CONTINUE. . e
IF(PRJNTAJ WRITEcUb:bOOOI

ASSImpN 22 TO ~NSTaT

GO TR 2000, - e e e

200

c.llti

cONTINUE

PITCHING EODE e e

1F (eOnyp) HRITE(UP? bﬁﬂll
READIUS,S000) XSTCM

_DQ 240G mMel MR L L L

ein

3te

Boo

cll.l.

JeJRATTORNINDEX (M)
re: 210 P=1,PP

¥SYaxSILIF(JY + CHICP(P)#CORDIP(J)

ALFA(P M)z (X8I /BRATLXSICM) /CBARRR
CONTINUE

IFPRINTA) #RITE (UL, 6002) XS1Cn.
ASSIGN 23 TO NSTaT

60 TG 2000

CONTINUE L

LIMEAR, SYMMETRIC TWAIST “0nE
DY 340 F =1,Pp

nD 310 h—l.?#p

ALFA(P, M)s ABS(ET&CP(“))/RRAT
CONTINYE e
IFtPRIMTA) ARITE (Ubrb003)
A3SInik 24 TO ~NSTAT

60 10 2000

rNTINUE

BPARARULIC, SYMMETRIC T#IST MODE
RO 410 Mz, MMP

81.F = (ETACP()/BRATY X2

rOo4yn Pey PR



MLFAtP,M)zALF
410 CLMT INUE

IFrPRINTA)Y BRITE (UG, E(04)

881N 25 TO NSTaAT

ol 10 2004 ’
500 CONTINUE. . _ e e
r

CI‘IOI

CONTRO| SUPFACE DOWNWASH HMODE
CFLPCAL= FALSE,.
IFrPRINTE, AND.SYMMJNQ[T&(U&!&OOb)
TFeRRINTB AKD, ,NOT,SYMMIWRITE(UA,h006)
ABI]EN abwTﬂ.NSTAT_MWWW___m"“wqwqumkmﬂ”,w,
LT 2010 :
60D PONTINUE
B SR ‘ : -
Cvuews JSERS aUPPLIta MODES
BE%(JE)- FALS&
ALl SLQPESLUS NITY ucﬂ.cDMV2 ETA;Q,CngpJﬁHP
C1PP,aLFAY.
IF(PRINTB, AND ,SYMMy ®RITE(Ub,6007)
i JEIPRINTA L AND,, o HOTSYHMM) WRITE(UB,6008) =

= ASSIGN 26 TO NeTay
° . G0 TD 2010 :
700 CONTINUE
C
C...,,UNLFGQM ANTISYMMETRIC MODE

DO 71C Mal MMPa
ALF:O_ :
TF(ETACP (M) .BT,1,EmSy aLFzy,
C_IFCETACPEM) LT, wl EuS) ALFzmi, ..
pno 710 P=sl PR
LFACP,M)ZALF
CTie CORTIMUE e
TFIPRINTA) WRITErUgr60n9Y
ASSIGN 32 TO wSTaTv
B0 T 2000
8OO CDNTINUE
.
c....;”OLLING MORE |




RYN

agon

c.."'

1000

C.tl.l

sy

N TY Y T8

000

2010
2020

2030
2044

c

CI!IOO

£

c'l'll

5000

g p10 o~ MMPA
oo /10 8]
ALFACPP, M
eCrT INLE
TFePRINTA) wRITECUAIAD10)
AASIGH 33 TO MST4T

0 TO 2000

FONTTRLE

-Jll "

i,
1,P
:FIAbP(Mj/EQAT

AMYISYMMETRIC CONTROL SURFACE DOWNWASH SODE
IFCFLPCELY CALL FLPDiNE ., )

TFIPRINTR) wWRITE Uk, a011Y

ASSIGW 34 TU ~8T2AT

fGTO 2oto

CONTINLIE

USER SUFPLTIEN MONnES

QCAS(NC) = FALSE,

FALL QLLPthus.Ub,ncﬂ'rLMVE.ETArP,rHIrP MMP 4,
PRLALFA)Y

TR(PRINTR AND (SYMMy WRITE(Uh, 5012}

VFEPRINTH AN, NOT , SYMMY WRITE (Us,6008)
ARKIGN 24 TU neTaT

o TO 2010

PRINTING aND STURING MODES

TFe ,NOT,PRINT2Y GO TH 2040

rC TR 2020

IF ¢ NGT PRINTRY GO Th 2040

nl 2030 vz, MMl

»RITE(U6,5001) (aLFA(P, M),P2q,PPy

IF(STDQtJ WRITE(UB) C(CALFALP, M), Pay, PPy, Mzy, MML)
0 TN NETAT, (2é8, 23!24p25f26f32'35'3u3'

rGNTROL SHOULD NEVER GET 10 WERg

THPUT FORMATS
FORMATIBF LA, 9 )



PreeeseDUTRPUT FORMATS ..

500y FORMAT(/C1XsAF15,7))

bOnn  FORMATE/2/7/718H UNIFORM Dowwmasd s
6001 FORMAT (22 ENTER ¢,%, POS,/RREF /)

6002 mevatr////1au,£1TCHINs MORE. . e

1 , 15H ¢ M, POS /BREF,5%, K= ,FlP e)
bOOS_,;ﬂHvAT(////?Sn LIN:AR. SYMMETRIC Tw;sT /3

6004 FU”MAT(KJIJLBH_PﬁﬁﬁﬁaLIC, SYMMETRIC TWIST /3y ..

6005 FORMAT(//7//721H SYMMETRIC FLAP MODE /)
6006 FORuAT(7/7/23n UNSYMMETRIC F AP MODE /)

. 6007  FORMATe///7/30H USER=SUPFLIED SYMMETRIC MODE /)

6008 FORRAT(////33m USERSUPPLIED UNSYMMETRIC MODE /)

]“bolg_wFPQMAI:zzx/149manL1~& YODE. . sy e

b01) FORMAT(////26% aNTIWSYMMETRIC F[ AP MdbE' s
6012 FORMATE////735H LSER=SUPPL1ED ANTI=SYMMETRIe MODE /)

L6013 'LRM&TrIIIIBQP MODES STORED AMD FILE CLOSED //7/%. ...

Fren

I8 .

s Ea R ¥

EU'FﬁUWINE SYRATZ(XIN,FIN,NIN,XOUT,FOUT,NOUT, NRITE)

THIS 15 s SUBRGUTINE TO DETERHMINE THE FUNCTION FOUT AT TRE

¥ouT LOcaTIONS U8 I MG LINFAR INTERPOLATIQN FRO# THE

CXIN FINY TABLE, e e e e e
XIN MUST EITHER BE IN +SCENDING OR DESCENDING ORDER

KOUT koY BE IN aNY NUMERICAL DRDER,

Nyh Ma¥Y BE f, IN wwICwW CASE TWE VAL UE FINC1) 1§ ASSIGNFD t0 (FouT),

REAL LINTT
qlwgwbxow XI\(NINJ!FIMfNINJnKCUTCNOUTJpFGUT(NDUT)
L‘NITtxv¥lp¥2-F1LLEJ-F1+ff?-FJJ/fx2-x1)*rx-x1:

TF (NI, FQ-!J &0 Tt 600
Sinn= 1 e . .
M_MHIFLIThrLJ*sT lerg;)slrh I R



NUPRsNINal
no 500 NO=1,NQUT
_m1ELalﬁﬁslguliﬁmu*£l4ﬁlsﬂgx1ﬂram1 £0_T0 140
FOUT(ND) = LINITCXOUTCND),XIN(q), XINcEJ,FINf1) FINER))

a0 TO S00
100 IFeSIGNaXQUTEND) LT, SIaNxXINENUPRYY G0 TO 200

FOUT(NO) = LINIT(XOUT(NDY,XIN¢NUPR), XIN(NIN) FIN(NUPR),FIN¢NIN))

O TH 500
200  CONTINUE

ne 300 NIs=3,NUFR
IF(STIGNwXOUT (ND) ,GE,SIGN®*XININI)) GO TO 300
FQUT(ND) = LINITCXOUT(NO),XIN¢NY=33,XINCNT),

LEININI=1),FININT))

G0 TO S00

300 cONTINUE

f
WRITE(MRITF,1) XIN ' '

1 FORMAT((Hy, 1TA8LE NOT IN ASCENDING OR DESELENDING ORpER INY
1" 8UB, STRAT2'/(1X,1PF20,5))
STl 13

o B}

ViS00 cONTINUE

RETURN

&00 N0 61e NOeiy,NOUT

610  pOUTIND)=FINCL)
RETURN
ErD

SURROUTINE SLOPES(US,U6,UCO, cc&va ETACP CHICP, MMU,

{PPsALFA)Y
InTegeR US, Uk UCA,PP,P

LOGICAL CONV2,L0Gy,TEST

REAL L
DIMENSICN ETACP(MMU)  CHICP(PP)Y ALFA(PP, MMU)

SIMENSION ETA(20), ALFAZ(!S.EOJ. ALFA3c303p eHItd1),
LALF(41), Ard0), Bcad0), Cc40), Lcuo), Grug),
eF¢d0), Heuo) -

NIMENSION TEST(ESJ;CHIDUM(SOJ

CJ....THE DIMENSION OF THE ABOVE TWO ARRAYS SHOULD BE AS L ARGE



C...;JES PP aND 2#PP, RESPECTIVELEY
m;,ffrflEE_DlﬁEﬂ5lﬂN_ﬂE_ALEA1_ﬁuﬁl_BE_iﬂﬁ_M4llﬁum_ﬂE_2*EE_AND——H_

ClOa; NSMAR

CovogaNEMAX IS5 THE MAXTMUM NUMBER OF SPANNISE STATIONS AT
el ey aeMHICH DATA SHOULD BE GIVEN'

CeeeesNSMAX 15 Ao DIMENSION FOR ETa, ALFAz. AND ALFns.
 DarTa NSMAX /20/
.

CaveneNTBMAXat I8 THE MaXIMUM NUMgER oF CHORDWISE LOCATIONS

ConserAT WHICH THE CAaMBER OR SLOPE DATA SHOULD BE GIVEN

Coasaa NTBMAX T8 TWE DIMENSION OF Cwl aAND aLF'

Counes NTBMAXG] IS THE DIMENSION OF », B, C) L, G,

‘CosnssEy AND'H, SINCE a I8 aLSO USED FOR A CAMBER OR SLOPE
___L;;+;;“QLIMQHLAL4__H@_DJM_N§JLuLJL__L_uUSI_BE_AI_LEAﬁT 8,

DATA NTBHAX 741/

c==;==EPs IS USED FOR. NUMERICaL DIFFERENTIATION

ConoesOF THE CAMBER DISTRIRUTION DETERMINED BY & TaBLE AND
c.....c001“2 (CONTROLLED DEVIATION INTERPULATION METHOD),

DAYa EPSDEF /S ,End/

. .
ConspoNPPMAX I8 THE FIRST DIMENSION.OF ALFA2 AND THE MaXIMUM
 CaasssALLOWABLE VALUE FOR PP

o

DATA NPPWAX /15/

eske

1F¢PP,GT NPPMAX; CALL STUPz(Ub,l PP T00 LARGE IN SUg, SLUPES ',
1FL0AT(PPJJ

VOO

CosensNSPSEC IS THE NUMBER OF SPANNISE SECTIONS
__LLL;;LILIEEﬁ%QiﬂQlEQ_IﬁE_IIEE_QE___Am“lﬁf_lMIERRQLATlQﬂ e
Cornps 0 IMPLIES STRaIgHT LINE INTERPQLATION,
Coases NOT 0 IMPLIES THaAT CODIM2 WILL gE USED'
IFteONVDY WRITE(UPO,4000)




IF{NSPS&C GT NSMAX) CALL STDPErUe.
11 TD0O manY SPﬂNNISE SECTIoNS In SUR, S DPES, 1sFLOATINSPSEC))
o READEYS,5000) _MSPSEC,ITYRES e e
TFCITYPES,FG,0) GO Tn 20
IF(CONVR2IWRITECUCC,6001)
. L READUS,S001) XK e e e
20 CONMTINUE
£ .
e ___PD 500 Nsi,NSPSEC .. _ - et e
IFeeONV2IWRITECUCD,60086)
READILS,S001) FTA(N),TWIST

C.,,,,FTA IS THE SPANWISE VARIABLE 1T MaY EXCEED 1 TIN VALUE
CesnasIN URDER TO nONTROL THE CUDIM? INTERPDLATIUN NEaR THE ENDS,
._..._CIJ.‘.T.quI I_S TH; ANGLE _QF TWIST — —— e e e e - .
IFecONV2) WRITE(UCD,6002)

READIUS,S5000) ITYPEC

r....,ITYPFc DENDTES THE TYPE QF chURanSE SLOPE nEFINITIOM
CasassTHAT THE USER wanNT$S TO USE,
 Cassss. 0 _tMPLIES THAT TWERE 15 ND _CaMBER, JUST TW1ST. .

U Coeess 1 IMPLIES THAT a SET OF POLYNOMIALS DEFINES THE SLOPE
T Creass DISTRIRUTION
Causas 2 _IMPLIES TwWAT & SET OF POLYNOMYALS OEFINES TwE

Coeesne CaMBER DIS1FIRUTION

Couease 3 IHMPLIES THAT & TABLE OF VALUES DEFINES THE SLUPE

Cossas DISTRIBUTION, SURROUTINE ¢ODIMp WILL gE USED FOR THE _
Cucnue 'MTFHPGLATION

Cannas U IwPLIES THAT & TABLE OF VALUJES DEFINES THE
mj.4;;. CAMBER DISTRIRUTICON, cODIMp WILL mE YUSED TO . _.
Fosasn . DETERMIME TwE CAMRER IN TwE VYICINITY OF TwWE CONTRGL
Canusne POINTS, THEN NUMERICAL DIFFERENTIATION wILL RE VSED

 Casaens 10 mETFRMIhE THE SLOPeS, .

P urses S IMPLIES TwaT A TaBLE oF VALUhs DEFINES TwE SLOPE
Consen DISTRIBUTION, 4 CUBIC SPLINE FIT WILL E USED 71O

o Casepe.___ DETERMINE Vg;QE% AT THE CHORDWISE CONTROL, _STATIONS,
Connse & IMPLIES THAT & TABLE OF V4 UES DEFINES TkE CAMBER
Connan OISTRIRUTIUN, a CUBIC SPLINE WILL RE DETERMINED FOR
Covnsa THE TABLE hND THEN DIFFERENTIATED 7O OBTAIN YHE




Conune SLOPES,
e :

IFrITYPEP EQ, 0y GO TH t00
IFLITYPErLT.0) GO TO 450
tFeITYPERLLT.3) GO TO 200

IF¢ITYPEF LT, 7) GO 1O 300
60 TO 454 ,
100  LONTINUE
DG 110 P=1,PP

110 . ALFA2(P,N)=TWIST

MG
n

: 0 TO S00
200 CONTINLE
c
e
C.-

) C.....FVALUATING CHORDWISE SLOPES FROM POLYNOMTALS,

IPrranal hRTTErUrn 60039

READIUS«5000) NPOHS
CRIMINZQ,
b 210 Pzy Bo

210 TESTtPy=z,TRUE,
h0 280 NPEy,NPOLS

e JF e ONy2Y WRITE(UCD,6004)
o

CevessCHIMAX DENOTES THE UPPER LIMIT OF THE POLYNOMIAL,
oCassne ... DEFAULT VHLUE 18 1

THE

CoaeasSCALE IS A SCALE FACTOR FNR THE POLYNOMIAL
Covnne fﬂEFFICIENTS DEFAULT VALUE IS5 1.

CoeessCHIREF 1S THE ORIGIN OF THE POLYNOMIAL'
READIUS,5001) CHIMAX,SCALE,CWIREF
IFeCHIMAX EQ,0,) CHIMAX=Y,
READ(US,5001) (AtIJ 1=1,8)

r
C....,THE NUMBER OF CDEFFIrIENTS 18 LIHITEO TO 8

NTERMS a
nO 21% 1=1,8

IFE(ACNTERMS) JNELOLY GO TR 220



9§

215

220

225
Peb
w

C"l__l-

NTFRMSNTERMSm]
CONTINUE

CALL STOP2(Ue,' A CAMBER OR SLOPE POLYNOMIAL. IM SUS, SLUFES

1 HAS ALL 0 COEFFICIENT  FTh=z 1, TA(N))
IF(SCALELER.0,L,IGO TD 224

ng 225 I=1,NTERMS

A(l)zA(I)=SCALFE

FONT TNUE

Faeewo®HILH LIE WITHMIN THE RaNGE OF THE POLYNOMT AL,

230
240

245
270
275

280

2895

B 275 Psl,PP .
IFrerIcP P LT, cRIMINY GO TO 275
TFecwICP(PY.GT, CHIMaXY G0 TO 275
IFtITYPEC,EW,2) GO TO 240

A FAP(P,N)=b8(1) = TwrST

IF (NTFRMS,EG,1) GO TO 270
X={HICP(P)LCHIREF

N 23n 1=2,NTERMS

ALEAR (P, N)=ZAaL A2 (P, NY & XXA(])
X=X (CHICP P)=CHIREF)

o TO »7N

ALFAR (P, N)=A(2) = TwheST

IF ¢NMTERMS ,LT,35) 6O T 270

" XeCHICP(PICHIREF

fn A4S T=3,NTERMS
ALFAD(P N)ZALKAR(P,NY & FLDAT(TL1)*x*at])
zX 2 (CHICP(P)=CHIREFY
rO%TIRUE

TEST(PY= FALSE,
~ONTINUE

CHIMTN=CHIMAY

roMNTTRNUE

LOGLe,FALSKE,

np RS Pzy) PP
LNGL=L0GL,0R TEST(®) _
IFELOGLY Call STORP2(ih,

1! & CHARU#ISE PaLyY, DID NOT CnvER ENTIRE CHARD,

2ETaCN))

YHE FOLLOWING EVALUATES THE SLOPE FOR slLl CONTROL POINTS

ETas 4y



6OTO 500

_.,,,EVaLUATING THE CHDQDNISE SLGPES FHON TaBLES
04 EONTIRUE

S IFLeONYRY WRITE(URD,600%)

ReADrUS,5001) SCaLegal AN

YxlzAy '

YD

-0 o s
c

__WC++p+.GlyEJ4_JHLNmauTH MUST RE_GIVEN.,

...:;SCALE 15 2 SCALE FaCTOR FUR THE TABLE ENTHTES,

‘Coeasedl AND AN ARE THE SLOFES AT THE END POTINTS OF THE TaRLE,
Covoeedl AND AN SHOULD wE PUT IN IF _POSSIpLE, ESPECIALLY IF

CeoossTHE TABLE IS UNE GIVING THE CAMBER, 1IF BOTW VAL UES ARE
ConwaeACTUALLY ZERD, THEN INPUT ONE a8 1,E=30, IF EITHER Is

Caveee¥®C IS THE END POINT INTERPOLATION cONTROL FOR cog:ma
ClllllIF XKCaﬂ.; THEN STRAIGHT LINES WILL Ak USED IN THE END
g44;4;lNTERVAL§; LA_XKCS1Q: THEN FULL PARABQLIC . S
c.....INTERPOLaTIDN WILL RE USED.IN THE END INTERVALS A
ConesaVaALUE IN BETWEEN WILL GIVE a CURVE IN RETHEEN,

wm_"____mIPIBCAL£4EQ4Q.J,SCALEEI.E_

q

__31§“M_TDNTTNUE

, MTAB=Q

Iy CONTINUE

NTARgNTARsy

READTUS,5001) CHI(MTABJ.ALP(NTABJ

IFeNTaB,6T NYBMAXY Call STOP2¢Us, ' _
1! 100 MANY TABLE ENTRIES IN SUR, SLQPES ETAz  'YLETAINY)
IFrcHI(hTAE) LT.98,) 0 To 310

NTAB=NTARm1
IFCITYPEE JEQ 3 60 TO 318

IF(ITYPEC.&Q 4) GC TD 3%0

60 To 400 .
¢
Cosnas WE TABLE IS DN& OF SLOPES aND cODIM2 WILL RE USED,

. CALL CODIMatALF CHI/NTAR,CHICP, ALFAZs PP XKC)

No 320 Pxl,PP
ALFAR(P,N)2ALFA3(P)»THIST

—32p.__ CONTINUE B —




8S

ol T 500
1S5n CONTTNUE
C o _ |
Coaeee THE TARLE TI5 ONE QF CaMBER AND CODIMZ AND NUMERICAL DIFe
FeasssFERENTTIATION wl| | RE USED,

Jzel
o .
e FPSDEF IS THE DEFAULT VaLUE FOR EPS (SEE DaATa STATEMENTS)
C .. L .

FPS = EPSOEF
IFgan ,NE,0,)EPSsAN
ne 355 P=1,PP
JaJ+?
CHIDUMeJ)=CHICP(P)=ERPS
CHICUMEI+1 ) aCHICP(PI+EPS
355- CONYINUF
ColL CODIMR(aLF,CHT,NTAB,CHIDUM, ALFAS, 2%PP,XXC}
JEey .
o 360 P=1l,PP
=l 2
3160 ALFAP(P N)Ss(ALFAZ(J+1)=ALFA3(JY)/(2,*EPS) = TWIST
G0 TO 890
ann rOMNTINUE
r . e o
Coeesnd CURIC SFLINE FIT WILL mE USED TQ DETERMINE THE CAMBER
Caeres IR SLOPE DISTRIRUTION, SPLINy IS5 CalLED
CosonsREN TuE END POINT DERTVATIVES ARE NOT gIVEN, 1T SETS
CoovasTRE SECOND DERIVATIVE TO ZERG AT THE END POINTS,  IF THE
Coseest™D PUINT DERIVATIVES ARE YNDWAN T 5 HIGH DEGREF OF
Coveea SCCURACY (,] PERCENT?) TwEN SPLIN2 S540ULD BE USED AS 1T
SGRKS MUCH RETTER
TFEA14FG,0. o aND, &N.EQ0051
ICALL SPLINI(MTAB, Cul ALF,2,8,C, L 0sE,m
IFfAltNECOO IORI AN.NE.O.1
1CalL SPLIN2(NTAR,CHI,alF,a,8,C,L,6,E,H,a1,8N)
e o o _
Covwoel™ THE 4ROVE A,B,C aRE THE LOCAL SPLINE COEFFICIENTS
ConesodhD LsGsE, aNR H ARE WORKING SPalf),
npoa3y P=i,PP

c.'...



DO 410 J=1,NTAR
NizJel

e RS CHICP P mCHI (). et et e e e+ e e

TF(aXalT,0,) 60 TO 445
410 CONTYINUE
o SMysMTAR. — -
415 NizMAXA(faN])
Df:CuICP(PJ"CHItNl)

WIFPITYPECLEG, 6y GO IO 420 e S
ALFBDIP,N) = #LPcNIJ+Dx*(A(w1)+D¥*carw1)+px*c(v13J)-Twzsr
f0 TN 4ia
420 ﬂlPA?cp N)zArrldeR, *Hc~14*03t3.aC(&11*DX**a = TWIST . -
C
C.....IN EVALUATING THE ABOVE SPLINE CURVES TT WaS ASSUMED THaT
o CanaaeMND eONTROL POINIS_LIED. QUTEIDEHDF JHE _TABLE oo o
u3a CONTINUE . , -
G0 TH Sno
4Sa CONTINUE o e e
C
C.....EVALUATINb THF SLQPES USING A USER-SUPPLIED
c.....buaﬁoLszh e — e e e
ot

bS

(ConusnT THESPANCISE CONTROL STATIONS GIVEN BY ETaCP, .

Call USLOPE(Us,uUs,UCD, COmva,N ETA(u],PP cHice,
LITYPEC, ALFAZY
nn Uk P=i,re
: QLFAD (P, N)=ALFAZ(PI+TWNIST
460 COMTINUE
500 rCNTINUE

——— e R BEPR—— P

Yy

r - — I

r

c

e S

r

c,..,.aT THIS POTNT THF DETERMIWATION OF. THE SLOPE.DISTRIgUTION
CrunaadT THE X TFRSEFTID“b OF THE cHORDWISE CDVTROL LINES AND

Casaan HF SIVEN ETa STATIONS HeS BEEN ALCOMPLISKED, NOW IT
CaessaTS NFLCESSARY TN INTERPOLATE TO GBTAIN TwE SLOPFS



[ ]

Do 1900 P=y,Pe
S ... DO 800 NI NSPSEC e
C
r...,.THE MINUS SIGN gELOW OCCURS BECsUSE THE INDUCED DOWNWASH
Cnl.llEQUﬁLs MINUS THE GIVEM SLQpE| o N
ALFA'&(N)"&LFAE(P (V]
600 CORTINUE
~ AFCITYRES JEQ _0) Call STRATI(ETA,ALFA3/NSPSEC,ETALP,
LaLe, Ml UCo)
IFCITYPES, ,NE, 00 CaLL CODIMP(ALFAS, Ta NSPSEC. TaCP,
_IALF MM XKY . . B ol
NG 620 M=l,H4i)
ALFA(P,M)zALF (M)
b2 . CONTINYE . R, U,
1000 CONTINUE

RETURwW
O 2 . L . . e e e e
r
Cnu-:-FORMATS
N R . : . e e e e e i e

o So0o FORMAT 1615 )

5001 FORMAT(RFi0, 0 )

6000 FORMAT(r ENTER MSPSERS,ITYPES'/Y .
6001 FORMaAT(r ENTER xp1 /)

600 FORMaT(1 ENTER ITYPERI/)

6003 FORMAT(* ENTER NPOLS'/)
6004 FORMAT ¢y ENTER CHIMA! SCALE,CHIREF/1/1 POLYNOMIAL COEFFICIENTS|/)
600  FOURMAT(Y EMTER TaABLE SCALE FACTOR, S1{0R XKC),t/

1' 8 (CR EPS), AnD THE TARE, (CHIS99,5T0PS)'/). e

6006 FOHRMAT ¢ ENTER ETa, T#ISTa /)
Enm

-----

ATHMENSTON YIN)
DIMENSTION Fin)
fIMENSION A(N)
NIMENSTONM grM)
DIMENSTON pri)



CNIMENSION Len)

NIMENSION G(H)

NIMENSION_ELIN). . . . .

SIMENSTON M{N)
MzNel
CeNY=0, e

Re1)=0,
HCM] 0
— .. 010 I .M. e e
Lel)= X(I+11-X(TJ
GeI)e(F(Ivt)mFeld)/L e )
o le CONTINMUE
£t1)e=0,
ne 20° Iz? M
ST -3 03 B
Nee, *(Lt'J+L(IJ) LrJJ*F(JJ
E(IJ LeIvsD
— __w__H(IJ::S.;(G;I)-&(JJJ-L(JJ*%(JJJIDMM‘.__m“m“”
2n chTINUE
Fev)ag)
m_m“__w.um_“z.hmmn_w_"_._“. e e et e e o e e
o o 30 Ja2,™
P(IJ:H(I1 ErI)*B¢I+1)
________________ o Ieled e e e e e
in CONTINUE - '
ne 46 I= I;
'*tT)“ﬁ(JJ‘LLLLﬁLE.*EEIltBtI*lJJIS-
Celd=(B(Iet)wBeIN) /7 (3,xLelY)
dn CONTTMUE
— “__Aiﬂjzﬁ(”1+Ljﬁlr&LM1_W_ﬂ_ -
RETURA
El‘?-!l'\ :
- SURROUTINE 59&1”2:“; (2P, B,0,L,0,E,H, 81,8Ny

NIMENSION Fen)

REa&lL L
RIMENSION X(N)

AITMENSTION A(M)
DIMENSION p(N)
DIMENSION €M) . .




¢4

an

in

én

NIMEMSTION L (W)

RIMENSTION GEN)

DIMENSTION E£(8)

NIMENSION H{N)

th'--l

noe1g Tsi M

Let)exeTell=we?)
Gely=(F{I+y)=e(IY)/L1I1)

COHTIAUE

DEY LSk gllse, wL(2)

Et2i=Lce) /0

Ugﬂ_l'

6B P6 T3, M

J:I-1

Ne2,w (L {JI+iL D))=l ¢ J)RE(.0)
Fely=Leld/sn

Mel)s (R, (G(I)eBedY))=bedynngdyy D
FOMTTNUE

BEP AL M) 4 1 GAL (M) =L (M)RF M)
Remtt )2(l,Srnuel)ed koMl Sahti=) (M)*y(M)) /0
Txf

0o in Jmp M

e Tyerel =B lyebielel)

TzTal

TONTINUE

BE)s3 * (G edmbyd /e ¥ (1)) = [5%ar2)
TEIP.

Ret)sd x(AbaG ™)) /2, xL (M) Y= SaB ™)
NGOG T=1,™

Arl)sbely=b(l)w(2, %Bcl)+R11¢1)3/3,
Cel)=(R¢T+1) = E¢INV)Z2(3,%L¢1))
rONTTHUE

ArNv)zén

rin)=0,

RETURN

Fan

SURROUTINE STOP2¢N,MESAGE, VAL

_ DIMENSIUN MESAGEC24)



£Y9

WRTTECH,1) MESAGE,VAL

ST 1%
§ FORNMAT(/Z7/0 kxkix

Etr

V20Ad, !t amakkl/l VALZ1,1PELS,T)



